Organization of the crossed tecto-reticulo-spinal projection in rat--I. Anatomical evidence for separate output channels to the periabducens area and caudal medulla.
The superior colliculus has been used to study principles of sensorimotor transformation underlying the guidance of orienting movements by multimodal sensory stimuli. We have previously suggested that there may be two different classes of mechanism which can produce orienting-like movements towards a novel event; one that locates a stimulus on the basis of remembered position, and another which uses continuous feedback relating to target velocity. The crossed descending pathway of the superior colliculus is widely considered the projection most likely to relay signals associated with the production of orienting movements. However, if different neural mechanisms are used to produce functionally distinct types of orienting, we might expect this pathway to have separate anatomical components related to function. The purpose of the present experiment was to see if collicular fibres innervating two important pre-motor targets of the crossed descending pathway, the periabducens area and the caudal medulla-spinal cord, come from the same population of tectal cells. One of the retrogradely transported fluorescent tracers (Diamidino Yellow) was injected into the periabducens area, and another (True Blue or Fast Blue) was injected into tectospinal fibres at the level of the ventromedial caudal medulla. Under these conditions we found: (i) less than 10% of labelled cells within the superior colliculus contained both tracers; (ii) the bulk of singly labelled cells projecting to the periabducens area or the caudal medulla were concentrated at different locations within the colliculus, (iii) in regions of the superior colliculus where there was overlap of singly labelled cells, neurons projecting to the periabducens area or the caudal medulla could be distinguished morphologically. These data provide three classes of evidence which indicate that the crossed descending projection in rat can be subdivided into at least two relatively independent anatomical components. This conclusion may, in part, provide an anatomical substrate for the functional dissociations proposed for orienting movements.